T EAP mottle, caused by the soil-borne fungus Verticillium *-* albo-atrum Reinke and Berth. (8) is one of the most serious diseases of sunflowers (Heliantbus annum L.) in southern Manitoba. Susceptible plants may be killed before blooming is completed. In 1957, inbred lines of sunflowers in the Canadian breeding program showed resistance to this disease in the field (6). Since then resistance has been discovered in additional lines. A knowledge of the breeding behaviour of resistance is needed to aid in planning its transfer into commercial sunflowers.
The breeding behaviour of resistance to Verticillium is not consistent among the host species in which it has been studied. The most striking example is the single dominant gene controlling resistance in tomato (Lycopersicon esculentum Mill.) (1, 9). Wilhelm and Thomas, in Rubus ursinus Cham. and Schlecht., also found dominance for resistance (11). In contrast, Lockwood and Markarian reported that the F a of crosses between resistant and susceptible eggplants (Solanum melongena L.) was susceptible (2). They were able to obtain lines uniformly resistant to the disease in the F 3 suggesting that the inheritance of resistance was simple. Nelson concluded that two pairs of genes, functioning additively, were responsible for resistance in an interspecific cross in mint (Mentba peperita L. X M. crispa L.)(5). In potatoes (Solanum tuberosum L.) MacLean found that 40% of the progeny from susceptible X susceptible crosses was resistant (4). Larger proportions of resistant plants were obtained from resistant X susceptible and resistant X resistant crosses, ranging up to 100% in some resistant X resistant crosses. Conversely, no resistant plants were obtained from susceptible X susceptible crosses in the cultivated strawberry (Fragaria sp.) and 53% was the highest proportion of resistant plants obtained from resistant X resistant crosses (10).
At Morden, Manitoba, several experimental Fj hybrids of sunflowers, involving resistant or moderately resistant lines and segregating progenies of five crosses have been studied in the field. The information obtained on the breeding behaviour of resistance to Verticillium in sunflowers is presented here. 1958, 1959, and 1961, single-cross, top-cross , and 3-way hybrids, and their parents were grown in 3 replicates. Single-row plots, 20 feet long and 3 feet apart were planted with 40 seeds each. At least one parent of each hybrid had shown resistance or moderate resistance in previous observations. The hybrid seed was prepared by natural pollination or hand pollination without emasculation and in most instances contained over 80% hybrids. In the test plots the vigor of the hybrid plants suppressed the inbred plants resulting in virtually pure hybrid material. Shortly before normal maturity each plot was rated on a 0 to 10 scale, the 0 indicating no damage and 10 indicating 100% of the leaf area killed by the disease and the plants dead prematurely.
MATERIALS AND METHODS

In
The Fi, F 2 , and backcross to each parent of the 3 possible crosses of the homozygous lines 27, 41, and 54 were studied in detail in 1961, along with 77 F 3 progenies of the cross 27X41 from self seed of F 2 plants grown in I960. The F 3 plants in I960 were in a field where the disease was not evident. The lines 41 and 54 were 2 of the most resistant in earlier observations and 27 was one of the more susceptible. The Fi and backcross seeds were produced on emasculated plants to ensure control of pollination and the flowers of the Fi and F 3 plants that were self ed were covered with cotton bags before blooming commenced. Three replicates of single-row plots, spaced 3 feet apart and containing 15 hills 18 inches apart were used. One or 2 seeds were planted per hill depending on the number available. Disease ratings were taken on each plant.
In 1962, the F 2 and F, of the crosses 144X162 and 41X162 were grown. The line 144 was the most resistant and 162 the most susceptible available, based on previous observations. Some disease did occur among the F 2 plants which produced the F 3 seed that was used but it was not serious enough to prevent seed production on susceptible plants. Again pollination was completely controlled in production of the seed used for planting and the planting and rating systems used were the same as in 1961.
All plants that were rated were grown on light sandy loam. It was heavily infested with the causal organism as judged by severe symptoms of the disease on sunflowers that were planted in it each season since 1957. In 1961 and 1962 the stands were deficient in several plots. With few exceptions data were used only from plots with at least five plants.
RESULTS AND DISCUSSION
The results of 1958, for the most part, did not show evidence of dominance of either resistance or susceptibility. The mean disease rating of several of the hybrids was similar to, or slightly higher, than the mean of the parents (Table 1) . For others, particularly 1 X Sunrise and 2 X Sunrise, the values were somewhat lower than either parent suggesting heterosis for resistance. Dominance of susceptibility was indicated in the hybrid 28X27 and dominance of resistance in the hybrid 28X2.
